Central necrosis in isolated hypoxic human pancreatic islets: evidence for postisolation ischemia.
A variety of explanations have been provided to elucidate the requirement of the large islet mass that is essential for a successful treatment of patients with type I diabetes by intrahepatic transplantation. The purpose of this study was to investigate islet cell survival under the effect of prolonged hypoxia and/or nutrient withdrawal, which mimics posttransplantation environment of transplanted islets in the liver. We studied the influence of 24 h of hypoxia (1% O2) in intact isolated human and rat islets as well as the effect of combined oxygen/nutrient deprivation in a mouse insulinoma cell line (MIN6). In intact human islets, 24 h of hypoxia led to central necrosis combined with apoptotic features such as nuclear pyknosis and DNA fragmentation. In the course of hypoxic treatment, ultrastructural analysis demonstrated a gradual transition from an apoptotic to a necrotic morphology particularly pronounced in central areas of large islets. In MIN6 cells, on the other hand, hypoxia led to a twofold (p < 0.01) increase in caspase-3 activity, an indicator of apoptosis, but not to necrosis, as determined by release of lactate dehydrogenase (LDH). Only in combination with nutrient/serum deprivation was a marked increase in LDH release observed (sixfold vs. control, p < 0.01). We therefore conclude that, similar to MIN6 cells, central necrosis in isolated hypoxic islets is the result of the combined effects of hypoxia and nutrient/serum deprivation, most likely due to limited diffusion. Provided that transplanted islets undergo a similar fate as shown in our in vitro study, future emphasis will require the development of strategies that protect the islet graft from early cell death and accelerate the revascularization process.